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ABSTRACT

BACKGROUND

Laryngoscopy and endotracheal intubation provoke significant sympathetic stimulation, resulting
in transient hypertension and tachycardia, which may be deleterious, particularly in susceptible
patients. Dexmedetomidine, a selective a2-adrenergic agonist with sedative and sympatholytic
properties, has been explored for its ability to attenuate these pressor responses. This study
evaluated the efficacy of a low-dose intravenous dexmedetomidine (0.5 pg/kg) in attenuating
the haemodynamic response to laryngoscopy and intubation and in improving intraoperative
haemostasis during septoplasty.

MATERIALS AND METHODS

A prospective, randomized, double-blind controlled trial was conducted on 60 ASA |-l patients
aged 20-40 years undergoing elective septoplasty under general anaesthesia. Patients were
randomized into two groups: Group D (n=30) received intravenous dexmedetomidine 0.5 pg/kg
in 100 ml normal saline over 10 minutes prior to induction, and Group C (n=30) received 100 ml
normal saline. Haemodynamic parameters including HR (Heart Rate), SBP (Systolic Blood
Pressure), DBP (Diastolic Blood Pressure), and MAP (Mean Arterial Pressure) were recorded at
baseline and at various intervals perioperatively. Surgical field bleeding was assessed using the
Fromme-Boezaart scale, and sedation using the Ramsay Sedation Score.

RESULTS

Group D demonstrated significantly lower HR, SBP, DBP, and MAP compared to Group C at all
measured intervals post-intubation (p<0.001). Dexmedetomidine significantly attenuated the
pressor response to intubation and maintained better intra-operative haemodynamic stability.
Surgical field bleeding grades were also lower in Group D, indicating improved haemostasis. No
significant adverse effects were reported.
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CONCLUSION

Low-dose intravenous dexmedetomidine (0.5 pg/kg) effectively attenuates the pressor response
to laryngoscopy and intubation, improves intraoperative haemodynamic parameters, and
provides a better surgical field with minimal side effects in patients undergoing septoplasty.

KEYWORDS

Dexmedetomidine, Septoplasty, Pressor Response, Laryngoscopy, Intubation, Haemodynamic
Stability, Surgical Field Bleeding.

INTRODUCTION

General anaesthesia is the preferred technique for septoplasty surgeries, as it provides an
immobile surgical field, effective protection of the respiratory tract, adequate analgesia, and
controlled ventilation.'2l However, laryngoscopy and endotracheal intubation are potent
noxious stimuli that elicit significant sympathetic stimulation. This sympathetic activation
manifests as a pressor response-characterized by a sharp increase in arterial blood pressure and
heart rate-which typically occurs within 30 seconds of laryngoscopy and intubation and gradually
returns to baseline levels within 5 to 10 minutes.’® Although transient, these haemodynamic
changes can be detrimental in certain patients and warrant appropriate pharmacological
intervention to mitigate them.

A variety of agents have been employed to attenuate this pressor response, including low-
dose opioids (such as fentanyl, sufentanil, alfentanil, remifentanil, and morphine), beta-blockers
(esmolol, propranolol), calcium channel blockers, barbiturates, vasodilators (e.g., sodium
nitroprusside, nitroglycerin), benzodiazepines, lignocaine, adenosine, prostaglandin E1
(alprostadil), magnesium sulphate, and alpha-2 agonists like clonidine. However, most of these
agents have not demonstrated the same efficacy as dexmedetomidine in blunting the pressor
response.

Dexmedetomidine is a highly selective alpha-2 adrenergic agonist that possesses
sedative, analgesic, anxiolytic, and sympatholytic properties.*>! When administered
preoperatively, dexmedetomidine effectively attenuates the pressor response to laryngoscopy
and intubation. Additionally, it has been shown to reduce postoperative opioid requirements,
pain intensity, and the need for antiemetic therapy.!®!

Furthermore, dexmedetomidine facilitates controlled hypotension, thereby minimizing
intraoperative blood loss and improving the quality of the surgical field during septoplasty
procedures.l”8l While higher doses of dexmedetomidine (1-2 pg/kg) have been widely studied,
they are frequently associated with adverse effects such as hypotension and bradycardia. In
contrast, limited data are available regarding the efficacy and safety of lower doses (e.g., 0.5
ug/kg) in achieving adequate attenuation of the pressor response.

Therefore, the present study was undertaken to evaluate the effectiveness of a low dose
(0.5 pg/kg) of intravenous dexmedetomidine administered preoperatively in attenuating the
pressor response to laryngoscopy and intubation in patients undergoing elective septoplasty
surgeries.

Aims and Objectives

The aim of this study was to evaluate the efficacy of low-dose intravenous dexmedetomidine
(0.5 pg/kg) in attenuating the pressor response to direct laryngoscopy, intubation, and in
achieving optimal haemostasis during septoplasty surgeries. The primary objectives are to assess
haemodynamic changes following intubation and to evaluate the quality of intraoperative
haemostasis. The secondary objectives include monitoring for any potential side effects

EISSN 1303-5150 www.neuroquantology.com

&

154


http://www.neuroquantology.com/

Neuroquantology | Jun 2025 | Volume 23 | Issue 6 | Page 153-160| Doi: 10.48047/nq.2025.23.6.nq25016
Dr. M. Surendra,, Efficacy of Intravenous Dexmedetomidine in Attenuation of Pressor Response to Direct Laryngoscopy and Endotracheal
Intubation and Haemostasis in Patients Undergoing Septoplasty Surgeries

associated with the use of dexmedetomidine and assessing the degree of sedation achieved
during the perioperative period.

MATERIALS AND METHODS

Study Design

This was a prospective randomized controlled study conducted in the Department of
Anaesthesiology at K.C. General Hospital, Bangalore, Karnataka. The study was carried out over
a period of 18 months, from September 2019 to March 2021. The study population included
patients aged between 20 and 40 years, classified as ASA (American Society of Anesthesiologists)
physical status grade | or Il, who were scheduled to undergo elective septoplasty surgeries.

Inclusion and Exclusion Criteria

The study included patients aged between 20 and 40 years, classified as ASA grade | or I,
scheduled for elective septoplasty surgery under general anaesthesia with Mallampati class | or
Il airway. Patients were excluded if they refused to participate, had an anticipated difficult airway,
a BMI£19.0 or 230.0, Mallampati score 2lll, laryngoscopy time exceeding 20 seconds, or were on
anticoagulant therapy, sedatives, hypnotics, or antidepressants. Patients with cardiovascular,
respiratory, hepatic, renal, or endocrine disorders, as well as those classified as ASA grade Ill or
higher, were also excluded.

Sample Size Calculation

60 (30 patients in Group D and 30 patients in Group C)

Based on a study conducted by Kamlesh Kumari et al., the maximum percentage increase in heart
rate after intubation was 19.6% less in the dexmedetomidine group than in the placebo group
(12.96% vs. 32.57%). Maximum percentage increases in SBP, DBP, and MBP after intubation were
significantly lower in the dexmedetomidine group than in the placebo group (12.38% vs. 45.63%,
19.36% vs. 60.36%, and 15.4% vs. 50.33%, respectively). Administration of a single IV dose of
dexmedetomidine (0.5 pg/kg) resulted in attenuation of HR, SBP, DBP, and MBP until 5 minutes
post-intubation.

The sample calculation was done using the following formula:

2(P) (100 — P)(Zg + Zay2)”
n=
(p1— p2)2

where p;=12.38%
pr=45.63%
p=29.005
Zp=0.84
Zy=1.96

| _ 2(29.005)(100 — 29.005)(0.84 + 1.92)%
B (45.63 — 12.38)2

= 30 in each group

Data Collection Tools
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Data for the study were collected using standardized monitoring equipment and clinical
assessment scales. Intra-operative haemodynamic parameters—including heart rate, SBP, DBP,
MAP, SpO, (Oxygen Saturation), ECG (Electro-Cardiography), ETCO, (End-Tidal Carbon Dioxide),
and temperature-were continuously monitored and recorded at specified intervals using a
multichannel monitor. Visual estimation of intraoperative blood loss was assessed using the
Fromme-Boezaart Surgical Field Grading Scale, a validated tool to evaluate the quality of the
surgical field based on the amount of bleeding. Postoperative sedation was assessed using the
Ramsay Sedation Score, a six-point scale used to measure the depth of sedation based on the
patient's response to stimuli.

Data Collection Procedure

Patients who met the inclusion criteria and provided written informed consent were randomly
allocated into two groups of 30 each by the sealed envelope method. Preoperative data were
collected through detailed anaesthetic evaluation and routine laboratory investigations. On the
day of surgery, after confirming NPO (Nil Per Oral) status, patients were transferred to the
operating room, positioned supine, and monitored continuously for baseline haemodynamic
parameters. Following preoxygenation and premedication, the study drug (either
dexmedetomidine 0.5 pg/kg in 100 ml normal saline for Group D or 100 ml normal saline for
Group C) was administered intravenously over 10 minutes. After standard induction and
intubation, haemodynamic parameters were recorded at 0, 1, 3, 5, and 10 minutes post-
intubation, every 5 minutes for the first 30 minutes, and every 15 minutes thereafter until the
end of surgery. The quality of the surgical field was graded by the operating surgeon using the
Fromme-Boezaart scale. At the end of surgery, patients were reversed and extubated after
confirming adequate recovery, then monitored in the post-anaesthesia care unit for sedation and
side effects, with sedation scores recorded using the Ramsay Sedation Score.

Statistical Analysis

Data collected were entered into Microsoft Excel and analyzed using SPSS version 22.0 and R
environment version 3.2.2. Descriptive and inferential statistical methods were employed.
Continuous variables were presented as mean * standard deviation (min—max), and categorical
variables as frequencies and percentages. The significance of differences between two groups
was assessed using the independent Student t-test for continuous data and the chi-square or
Fisher’s exact test for categorical data. Levene’s test was applied to check for homogeneity of
variances. Assumptions for statistical tests included normal distribution of dependent variables,
random sampling, and independence of observations. A p-value < 0.05 was considered
statistically significant. Significance levels were categorized as suggestive (+, p = 0.05-0.10),
moderately significant (*, p = 0.01-0.05), and strongly significant (**, p < 0.01). Microsoft Word
and Excel were used for the preparation of tables and graphs.

RESULTS
Variable Group D (Dexmedetomidine) Group C (Control) P-Value
Age (mean % SD) 26.03 +6.39 28.73+7.64 0.143
Height (cm) 160.37 £ 5.56 159.73£6.24 0.679
Weight (kg) 56.57 + 6.39 58.80+5.34 0.147
Table 1: Demographic and Baseline Characteristics
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Table 1 shows both groups were comparable in terms of age, height, and weight, with no
statistically significant differences, confirming randomization was effective.

Variable Group D Group C Total P-Value
Male 20 (66.7%) 14 (46.7%) 34 0.118
Female 10 (33.3%) 16 (53.3%) 26
Septoplasty Cases 30 (100%) 30 (100%) 60 1.000
Table 2: Gender and Surgery Distribution

In Table 2, gender distribution was balanced across groups (p = 0.118). All patients
underwent septoplasty, ensuring procedural uniformity.

Time Point Group D Group C P-Value
Baseline 88.13+11.32 89.13+11.4 0.734
At Intubation 80.13 +11.29 101.33+11.56 <0.001**
1 min post-intubation 80.13 £11.29 101.33+£11.56 <0.001**
At Extubation 72.03 £ 10.45 94.87 £ 8.78 <0.001**
At PACU 71.83 +£10.32 93.87+£9.11 <0.001**
Table 3: Heart Rate Comparison (HR in bpm)

Table 3 observed dexmedetomidine significantly attenuated heart rate elevation
associated with intubation and extubation (p < 0.001).

Parameter Time Point Group D Group C P-Value
SBP At Intubation 113.03 +8.03 125.77 £7.90 <0.001**
DBP At Intubation 69.3 £10.47 82.4 +£5.88 <0.001**
MAP At Intubation 83.33+9.19 96.3+6.19 <0.001**
MAP At PACU 74.97 £6.76 90.93 +6.41 <0.001**

Table 4: Systolic, Diastolic and Mean Arterial Pressure (mm Hg)

In Table 4, dexmedetomidine significantly lowered SBP, DBP, and MAP during and after
intubation, indicating better haemodynamic control.

Grade Description Group D | Group C | P-Value
0 No bleeding 23 (76.7%) | 0(0%) |<0.001**
1 Slight bleeding, no suction required 7(23.3%) | 0(0%)
3 Frequent suctioning required, threatens field 0 (0%) 27 (90%)
4 Moderate bleeding, threatens field immediately 0 (0%) 3 (10%)
Table 5: Fromme-Boezaart Surgical Field Grading

Group D showed significantly better surgical field visibility with minimal bleeding (Grades
0-1), while most of Group C required frequent suctioning (Grades 3—4) in Table 5.

Sedation Score Interpretation Group D | Group C | P-Value
1 Awake 0(0%) |30 (100%) |<0.001**
3 Moderate sedation (responds to commands) |27 (90%)| 0 (0%)
2or4 Light or Deep sedation 3(10%) | 0 (0%)
Table 6: Ramsay Sedation Score
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Table 6 shows dexmedetomidine induced adequate sedation with most patients scoring
3 (moderately sedated), while all control patients remained awake.

Side Effects Group D Group C Total P-Value
Present 0 (0%) 0 (0%) 0 1.000
Absent 30 (100%) 30 (100%) 60

Table 7: Side Effects

Table 7 observes no adverse effects in either group, indicating that dexmedetomidine at
0.5 ug/kg is well tolerated.

DISCUSSION

Laryngoscopy and endotracheal intubation are recognized as intensely stimulating events during
general anaesthesia, triggering a transient but marked sympathoadrenal response. Controlling
this perioperative stress response remains a pivotal objective in anaesthetic practice.l
Numerous pharmacological and non-pharmacological strategies have been evaluated during
premedication or induction to mitigate this response; however, no single anaesthetic technique
has proven to be entirely effective in abolishing it. Most agents used have shown partial efficacy
or were associated with undesirable side effects.*

Dexmedetomidine, a selective a2-adrenergic agonist, presents a unique pharmacological
profile that includes sedation, analgesia, sympatholysis, and cardiovascular stability. It modulates
the stress-induced sympathoadrenal response to laryngoscopy, intubation, surgical stimulation,
and emergence from anaesthesia. The current study was conducted to evaluate the efficacy of a
single low dose of dexmedetomidine (0.5 pg/kg) in attenuating the pressor response to
laryngoscopy and intubation, and to assess intraoperative haemostasis during septoplasty
surgeries. The parameters studied included haemodynamic changes post-intubation,
intraoperative bleeding, postoperative sedation scores, and incidence of side effects.

Dexmedetomidine exhibits nonlinear, concentration-dependent pharmacokinetics,
resulting in a biphasic blood pressure response. At higher concentrations, particularly after bolus
administration, it stimulates peripheral a2 receptors in vascular smooth muscle, causing a
transient increase in blood pressure and systemic vascular resistance. As plasma levels decrease,
central sympatholysis becomes dominant, leading to a decrease in blood pressure and cardiac
output via activation of central post-junctional a2 receptors. It also induces bradycardia through
central sympatholysis and unopposed vagal tone, and possibly by presynaptic inhibition of
norepinephrine release.!1%11

In our study, dexmedetomidine was administered as a low-dose infusion (0.5 pg/kg over
10 minutes) rather than a bolus, to avoid the initial hypertensive phase and reduce the incidence
of adverse events. Previous studies using higher doses (1-2 pg/kg) reported significant
bradycardia and hypotension requiring pharmacological intervention.'!l Avoiding bolus
administration and opting for slow infusion helped circumvent the early vasoconstrictive effects.

Our findings demonstrated that patients in Group D (dexmedetomidine) had a
significantly lower heart rate at all measured time points compared to baseline and Group C
(control). The maximum percentage decrease in heart rate at 1 and 3 minutes post-intubation in
Group D was 9.09% and 11.36%, respectively, while Group C showed a significant increase of
13.48% and 11.23% at the same intervals. These results align with findings from Kamalesh Kumari
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et al., who also observed similar haemodynamic stability with dexmedetomidine. SBP, DBP, and
MAP in Group D were significantly lower than baseline throughout the observation period,
whereas Group C exhibited significant increases, particularly at 1 and 3 minutes post-intubation.
These responses are attributed to a rise in plasma catecholamines, which peak around 1 minute
and persist for up to 3 minutes after intubation.-1]

A study by Kunisawa et al.,”! in which dexmedetomidine was given as an initial dose of
1.0 pug/kg over 10 minutes followed by continuous infusion, reported no significant bradycardia
or hypotension. This outcome might be due to stringent intervention criteria (e.g., treatment only
for SBP <70 mmHg) or the absence of premedication.

Our study did not observe any significant changes in SpO, levels in either group,
contrasting with findings by Bajwa et al.['2l who reported a transient drop in oxygen saturation
to 94-95% following dexmedetomidine infusion (1 pg/kg over 20 minutes), and Yildiz et al.[*3]
who noted brief episodes of apnea and SpO; reductions post-infusion (1 ug/kg over 5 minutes),
though values remained above 95%.

Few studies have explored the efficacy of lower doses of dexmedetomidine (0.5—
0.6 ug/kg) in suppressing the sympathoadrenal response to intubation.[**5! Qur results align
with these studies, which demonstrated that low-dose dexmedetomidine significantly reduced
increases in SBP, DBP, and HR following intubation. Jaakola et al. also found a significant
reduction in plasma norepinephrine levels in the dexmedetomidine group. Similarly, Sulaiman et
al.[’® reported that a single low-dose infusion of dexmedetomidine (0.5 pg/kg over 10 minutes)
prior to intubation significantly attenuated haemodynamic responses in patients undergoing off-
pump coronary artery bypass surgery, with good tolerance and no major side effects.

Intraoperative bleeding was assessed using the Fromme-Boezaart Surgical Field Grading
System. In Group D, most patients had a grading of 0—1, indicating minimal bleeding without the
need for suction. In contrast, patients in Group C had grades of 3-4, requiring frequent
suctioning, which adversely impacted the surgical field. This suggests that low-dose
dexmedetomidine effectively promotes controlled hypotension and improves surgical
conditions. These findings are consistent with the study by Sunil Chiruvella et al.[*!

Postoperatively, Ramsay Sedation Scores were assessed in the PACU. Group C patients
had scores of 1, indicating they were fully awake with excellent recovery. In Group D, patients
had scores ranging from 2 to 4, reflecting light to moderate sedation with satisfactory recovery,
fit for PACU discharge. No deep sedation (scores 5—-6) was observed. In contrast, Lawrence et
al.'®! reported that a single preinduction IV dose of 2 ug/kg dexmedetomidine (over 5 minutes)
resulted in deep sedation (Ramsay scores 4-5) and increased incidence of hypotension and
bradycardia, particularly in patients premedicated with atropine.

The incidence of side effects-such as hypotension, bradycardia, nausea, vomiting, dryness
of mouth, and sedation-was comparable between both groups and statistically insignificant,
indicating that low-dose dexmedetomidine is safe and well-tolerated in the perioperative setting.

CONCLUSION

A single low dose of dexmedetomidine (0.5 pg/kg), administered over 10 minutes prior to
induction of anaesthesia, was found to significantly attenuate the haemodynamic responses to
laryngoscopy and endotracheal intubation. It also facilitated an optimal surgical field by
promoting controlled hypotension without being associated with any significant adverse effects.
Based on these findings, low-dose dexmedetomidine appears to be a safe and effective agent for
perioperative haemodynamic stability in septoplasty surgeries. However, further large-scale
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studies are warranted to explore its potential myocardial protective effects during induction and

intubation across broader patient populations.
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